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SPECIFICATION 

1. TITLE OF THE INVENTION 

DATA TRANSMISSION EQUIPMENT 

2. CLAIMS 

A data transmission equipment characterized in that a plurality of 
PSK modulators having different state numbers are provided on the 
transmission side, a plurality of PSK demodulators corresponding to the 
PSK modulators are provided on the reception side, important data is 
transmitted and received through the PSK modulator and the PSK 
demodulator having the small state number and unimportant data is 
transmitted and received through the PSK modulator and PSK demodulator 
having the great state number. 

3. DETAILED DESCRIPTION OF THE INVENTION 
Industrial Field of Utilization 

The present invention relates to a data transmission equipment used 
in digital mobile communication and the like. 

Related Art 

Fig 3 shows the constitution of a conventional data transmission 
equipment. 

Referring to Fig. 3, a transmission signal 51 is modulated by a BPSK 
(Binary Phase-Sift Keying) modulator 52 and then transmitted through an 
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antenna 53 on the side of a transmitter and this signal is received through 
an antenna 54 and it is demodulated to a reception signal 56 by a BPSK 
demodulator 55 on the side of receiver. 

Fig. 4 shows the constitution of another conventional data 
transmission equipment and according to this conventional example, data is 
transmitted and received by two kinds of encoding methods depending on 
importance of the data. 

Referring to Fig. 4, on the side of a transmitter, it is selected whether 
a transmission signal 61 is previously encoded by a 1/2 convolution encoder 
64 or not by encoding selector switches 62 and 65 and an encoding selector 63, 
and the encoded signal or not-encoded signal is modulated by a BPSK 
modulator 66 and transmitted through an antenna 67. 

Meanwhile, on the side of a receiver, this signal is received through 
an antenna 68 and demodulated by a BPSK demodulator 69 and it is selected 
whether the signal is decoded by a Vierbi decoder 72 or not by decoding 
selector switches 70 and 73 in accordance with the encoding method on the 
transmitter side and decoded to a reception signal 74. 

According to the above constitution, as for important data, 1/2 
convolution encoding is performed and then BPSK modulation is performed 
on the transmitter side and BPSK demodulation is performed and then 
Viterbi decoding is performed on the receiver side. As for unimportant data, 
similar to the conventional example shown in Fig. 3, the 1/2 convolution 
encoding and the Viterbi decoding are not performed. 

Therefore, according to this conventional example, since the 1/2 
convolution encoding and the Viterbi decoding are performed for the 
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important data, its error rate can be decreased. 

In addition, in this case, when it is assumed that the ratio between 
the important data and the unimportant data is set to 1 : 2, a transmission 
rate becomes 4/3 times and similarly an occupancy band width becomes also 
4/3 times as much as those in the case where the 1/2 convolution encoding 
and the Viterbi decoding are not performed. 

Problems to be solved by the Invention 

However, according to the above former data transmission 
equipment, there is a problem that the error rate of the important data is the 
same as that of the unimportant data. Meanwhile, the above problem can 
be solved in the above latter data transmission equipment. However, since 
the modulation method of the important data is the same as that of the 
unimportant data, in order to lower the error rate of the important data, it is 
necessary to ensure the error rate of the unimportant data to some extent, so 
that the state number of the PSK has to be smaller than a certain value. 
Thus, there is a problem that when the error correction is performed for the 
important data, the symbol rate rises and the occupancy band width is 
increased. 

In view of the above conventional problems, it is an object of the 
present invention to provide a data transmission equipment in which even 
when error correction is made to the important data, the symbol rate and the 
occupancy band width can be prevented from being increased and the error 
rate of the important data can be differentiated from that of the unimportant 
data. 
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Means for solving the Problem 

In order to attain the above object, according to the present invention, 
a plurality of PSK modulators having different state numbers are provided 
on the transmission side and a plurality of PSK demodulators corresponding 
to the PSK modulators are provided on the reception side, important data is 
transmitted and received through the PSK modulator and the PSK 
demodulator having the small state number and unimportant data is 
transmitted and received through the PSL modulator and the PSK 
demodulator having the great state number. 

Operation 

According to the above constitution of the present invention, even 
when data is transmitted and received through any PSK modulator and PSK 
demodulator, since an PSK has the same spectrum as long as a symbol rate 
is the same, the occupancy band width of the data is not increased. 

In addition, since the bit rate of the unimportant data is increased, 
error correction can be made to the important data by just that much, so that 
the entire symbol rate can be lowered, and the occupancy band width of the 
data can be reduced. 

Embodiment 

An embodiment of the present invention will be described with 
reference to the drawings. Fig. 1 is a block diagram showing one 
embodiment of a data transmission equipment according to the present 
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invention. 

On the left in Fig. 1, reference numeral 2 designates a state number 
selector switch for selectively switching a transmission signal 1 into a 1/2 
convolution encoder 3 or a Q (Quadrature) PSK modulator 4 and outputing it, 
and the 1/2 convolution encoder 3 performs convolution encoding for a 
reception signal 1 from the state number selector switch 2 to correct an error, 
and the QPSK modulator 4 applies QPSK modulation to the reception signal 
1 from the state number selector switch 2. 

Reference numeral 5 designates a BPSK modulator for applying 
BPSK modulation to the coded signal from the 1/2 convolution encoder 3, 
reference numeral 6 designates a state number selector switch for selectively 
switching the modulated signal from the BPSK modulator 5 or the QPSK 
modulator 4 and outputting it through an antenna 7, reference numeral 8 
designates a state number selector for controlling the state number selector 
switches 2 and 6, and those circuits 2 to 8 constitute the transmission side. 

On the right in Fig. 1, reference numeral 9 designates an antenna for 
receiving the signal from the transmission side, reference numeral 10 
designates a state number selector switch for selectively switching the 
reception signal from the antenna 9 into a BPSK demodulator 11 or a QPSK 
demodulator 12 and outputting it, the BPSK demodulator 11 demodulates 
the signal modulated by the BPSK modulator 5 of the transmitter, and the 
QPSK demodulator 12 demodulates the signal modulated by the QPSK 
modulator 4 of the transmitter. 

Reference numeral 13 designates a Viterbi decoder for decoding the 
signal from the BPSK demodulator 11, reference numeral 14 designates a 

5 



• 1-2028333015=FAX5510 /0669490362-=AOYAMA /07-04- 1 2- 1 8 : 40/00 1 -008 



state number selector switch for selectively switching the signal from the 
Viterbi decoder 13 or the signal from the QPSK demodulator 12 and 
outputting it as a reception signal 15, reference numeral 16 designates a 
state number selector for controlling the state number selector switches 10 
and 14, and these circuits 9 to 14 and 16 constitute a receiver. 

Next, the operation of the above embodiment will be described. In 
addition, it is assumed that the ratio between important data and 
unimportant data in the transmission signal 1 is set to 1 : 2. 

In Fig. 1, the error of the important data is corrected by the 1/2 
convolution encoder 3 and the important data is modulated by BPSK and the 
unimportant data is modulated by QPSK and added with data designating 
whether it is important or unimportant and transmitted. 

On the reception side, according to the data showing whether the 
data is important or not, the important data is demodulated by BPSK and 
decoded by Viterbi, and the unimportant data is demodulated by QPSK 

Therefore, the important data can implement more preferable error 
rate as compared with the unimportant data, and since the BPSK and QPSK 
have the same occupancy band width as long as their symbol rates are the 
same, and according to the above embodiment, the symbol rate is the same 
as the conventional BPSK, the error rate can be implemented corresponding 
to the importance of the data without changing the whole transmission rate. 

Fig. 2 shows another embodiment. 

On the left in Fig. 2, reference numeral 22 designates a state number 
selector switch for selectively switching a transmission signal 21 into a 1/2 
convolution encoders 23a, 23b or 23c and outputting it, reference numeral 24 
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designates BPSK modulator for BPSK modulating the signal from the 1/2 
convolution encoder 23a, reference numeral 25 designates a QPSK 
modulator for QPSK modulating the signal from the 1/2 convolution encoder 
23b, reference numeral 26 designates a 8PSK modulator for 8PSK 
modulating the signal from the 1/2 convolution encoder 23c, reference 
numeral 27 designates a state number selector switch for switching the 
signal from the BPSK modulator 24, the QPSK modulator 25 or the 8PSK 
modulator 26 and outputting it through an antenna 28, reference numeral 29 
designates a state number selector for controlling the state number selector 
switches 22 and 27, and these circuits 22 to 29 constitute the transmission 
side. 

On the right in Fig. 2, reference numeral 32 designates an antenna 
for receiving the signal from the transmission side, reference numeral 33 
designates a state number selector switch for selectively switching the signal 
from the antenna 32 into a BPSK demodulator 34, a QPSK demodulator 35 
or a 8PSK demodulator 36 and outputting it. Reference numerals 37a, 37b 
and 37c designate Viterbi decoders for decoding the signals from the BPSK 
demodulator 34, the QPSK demodulator 35 and 8PSK demodulator 36, 
respectively, reference numeral 38 designates a state number selector switch 
for selectively switching the signals from the Viterbi decoders 37a, 37b and 
37c and outputs it, reference numeral 39 designates a state number selector 
for controlling the state number selector switches 33 and 38, and these 
circuits 32 to 39 constitute a reception side. 

According to the above constitution, the data importance can be 
sorted into three levels and 1/2 convolution encoding and Viterbi decoding 
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can be performed for each data level and in this case, since the symbol rate i 
the same as that of the BPSK, the occupancy band width of the modulation 
wave becomes the same as that of the BPSK, so that three error rates 
corresponding to the data importance can be implemented without varying 
the entire transmission rate. 

In addition, the 1/2 convolution encoding and then Viterbi decoding 
are performed for the important data in the above two embodiments. It 
may be constituted such that the BPSK modulation and the BPSK 
demodulation are applied to the important data and the 8PSK modulation 
and 8PSK demodulation are applied to the unimportant data instead of 
performing the above encoding and decoding. 

In this case, the occupancy band width is the same as that of the 
QPSK, and since the entire transmission rate does not vary and calculation 
for the error correction is not needed, the constitution becomes simple. 

Effect of the Invention 

As described above, according to the present invention, since the 
plurality of PSK modulators having different state numbers are provided on 
the transmission side, the plurality of PSK demodulators corresponding to 
the PSK modulators on the transmission side are provided on the recession 
side, respectively, the important data is transmitted and received through 
the PSK modulator and PSK demodulator having the small state number, 
and the unimportant data is transmitted and received through the PSK 
modulator and the PSK demodulator having the great state number, even 
when the data is transmitted and received through any PSK modulator and 
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PSK demodulator, any PSK has the same spectrum as long as the symbol 
rate is the same, so that the occupancy band width of the data is not 
increased. 

In addition, since the bit rate of the unimportant data rises, error 
correction can be performed for the important data by just that much and 
when the entire symbol rate is lowered, the occupancy band width of the data 
can be narrowed. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing one embodiment of a data 
transmission equipment according to the present invention; Fig. 2 is a block 
diagram showing a second embodiment of the data transmission equipment 
according to the present invention; Fig. 3 is a block diagram showing a 
conventional data transmission equipment; and Fig. 4 is a block diagram 
showing another convention data transmission equipment. 

2, 6, 10, 14, 22, 27, 33, 38 ... state number selector switch, 3, 23a to 
23c ... 1/2 convolution encoder, 5, 24 ... BPSK modulator, 4, 25 ... QPSK 
modulator, 8, 16, 29, 39 ... state number selector, 11, 34 ... BPSK 
demodulator, 12, 35 ... QPSK demodulator, 13, 37a to 37c ... Viterbi decoder, 
26 ... 8PSK modulator, 36 ... 8PSK demodulator. 
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1 Transmission signal 

2 1/2 convolution encoder 

3 BPSK modulator 

4 QPSK modulator 

5 state number selector 

6 BPSK demodulator 

7 QPSK demodulator 

8 Viterbi decoder 

9 Reception signal 

10 state number selector 

Fig. 2 

1 Transmission signal 

2 1/2 convolution encoder 

3 1/2 convolution encoder 

4 1/2 convolution encoder 

5 BPSK modulator 

6 QPSK modulator 

7 BPSK modulator 

8 state number selector 

9 BPSK demodulator 

10 QPSK demodulator 

11 BPSK demodulator 

12 viterbi decoder 
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13 viterbi decoder 

14 viterbi decoder 

15 state number selector 

16 reception signal 

Fig. 3 

1 Transmission signal 

2 BPSk modulator 

3 BPSK demodulator 

4 Reception signal 

Fig. 4 

1 Transmission signal 

2 1/2 convolution encoder 

3 encoding selector 

4 BPSK modulator 

5 BPSK demodulator 

6 viterbi decoder 

7 encoding selector 

8 Reception signal 
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PURPOSETo prevent the spread of a data 
occupancy bandwidth by sending/ receiving 
Important data and unimportant data via a PSK 
(Phase-Shift Keying) modulator and a PSK 
demodulator with a different state number. 
CONSTITUTIONS switch 2 switches selectively a 
transmission signal 1 into a 1/2 convolution encoder 
3 or a Q(Quadrature)PSK modulator 4 switchingly 
and a B(Binary)PSK modulator 5 applies BPSK 
modulation to a coding signal from the 1/2 
convolution coder 3. A state number selector switch 
10 outputs switchingly a reception signal from an 
antenna 9 to a BPSK demodulator 11 or a QPSK 
demodulator 12 selectively and a Viterbi decoder 13 
decodes signal from the BPSK demodulator 11. 
Then the important data is subjected to error 
correction by the 1/2 convolution coder 3 and BPSK 
modulation is applied and the data not important is 
subjected to QPSK modulation and sent. Thus, 
even when error correction is applied to the 
important data, the spread of the occupancy band 
width of the data is prevented 
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